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Figure 3.9: Pion energy spectrum from Kπ2γ decay simulated by Monte Carlo.

3.5.3 Radiative Kπ2 Background

The background due to radiative Kπ2 (K+ → π+π0γ) decay is expected to be small as compared
to the Kπ2-scatter background in the PNN2 analysis because of the presence of the extra photon
and the small branching ratio. For the K+ → π+π0γ decay, the γ can be emitted by a direct
emission (DE) process with a branching ratio of (4.7 ± 0.9) × 10−6. However, the dominant source
of γ emission is due to inner bremsstrahlung (IB) with a branching ratio of (2.75 ± 0.15) × 10−4

in the π+ kinematic region of 55 MeV to 90 MeV. Since it is difficult to separate this background
sample from the Kπ2-scatter background sample, both Monte Carlo and data were used to measure
this background. This method consisted of determining the expected number of Kπ2γ events in
the K+ → π+νν̄ kinematic search region as a function of the number of Kπ2 peak events observed
outside the search region. In order to normalize the number of Kπ2γ events to the number of Kπ2

peak events, it is necessary to know the branching ratio for each decay. The branching ratio for
Kπ2γ is a function of phase space and for very low energy photons, the Kπ2γ branching ratio is
included in the Kπ2 branching ratio.

To study the radiative Kπ2 background, about 105 Monte Carlo events were generated for this
decay without taking into account the direct emission process. Figure 3.9 shows the pion energy
distribution from the Kπ2γ decay. The ratio of the integral of the pion energy spectrum in Figure 3.9
for the ranges 55 - 90 MeV and 0 - 106 MeV gives the correction factor for the effective Kπ2γ

branching ratio for the full pion energy spectrum. This effective Kπ2γ branching ratio for the full
pion energy spectrum can be calculated as:
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